Das gleiche gilt für die Umladung auf SO., -. Ähn-liche Verhältnisse liegen bei den PH,-und PH -
Isotopic effects occuring during the evaporation of microgram quantities of chemically pure rubidium, potassium and lithium compounds are studied. The measured isotopic ratios show a time dependent variation corresponding to a RAYLEIGH distillation. The fractionation factor is equal to the square root of the ratio of the masses. The highest observed enrichments are 45% for lithium, 10% for potassium and 5% for rubidium. The measured isotopic ratio depends also on the filament material and on the chemical composition of the sample. The discriminations are of the order of the square root of the ratio of the masses.
On several occasions it has been observed that iso- required a calibration of the other discrimination factors of the mass-spectrometer. Our studies were also not aimed at measuring differences in natural isotopic abundances.
I. Time Variations
The drift of the isotopic ratio with time may be realized if we assume, that during the evaporation of the alkali, the reservoir (or the material on the filament) undergoes continuous and complete mixing. The observed isotopic ratio should then vary according to the RAYLEIGH distillation formula (COHEN 8 spreading of the sample over the whole filament.
The fractionation factor a is equal to y / m2/m1, if Sometimes, a V-type indentation in the center of the the vapor pressures and the accomodation coeffiribbon was made. In order to avoid crusting on the cients of the isotopes are the same. surface, chemically pure reagents were used throughFor the study of time variations an amount of out.
0.1 to 0.5 («g of the respective alkali chloride was The temperature of the filament was raised slowly placed in the center of a tantalum filament and transuntil a satisfactory ion current was detected. Subformed into the sulphate by adding a droplet of sulsequently, the temperature was held constant and the phuric acid. Great care was taken to prevent the decline of the ion intensity was followed over a 0,95-2 - period of 10 to 38 hours until the evaporation was complete. This was assured by raising the temperature of the filament at the end of the run.
Investigations were carried out on two mass-spectrometers in order to ascertain that the observed effect was not limited to one instrument. Ions were detected with a single ion collector, without electron multiplier. The rubidium measurements were done both with a single and a double collector, the latter permitting a higher relative accuracy. 
II. Chemical Effects
We have investigated the dependence of the meas- clearly observed with all three mass-spectrometers.
They were again much smaller or absent when a double filament source was used.
III. Conclusions
If the RAYLEIGH distillation were the only discriminating effect, one could in principle deduce absolute isotopic abundances by taking the mean value of the RAYLEIGH curve. However, as RAYLEIGH curves with different average isotopic ratios are obtained when using different compounds or different filament materials, it cannot be decided which of the various methods yields the correct value. Furthermore, the ascertainment of an absolute value is questionable as long as the initial enrichment effect (cf. Fig. 4) A theoretical investigation of the factors affecting the efficiencies of mass diffusion columns, with particular emphasis on columns operated with partition membranes, for the separation of light gaseous isotopes, is extensively treated. Expressions are derived for the theoretical maximum separation factor and separative power and the optimum flow profile. The effects of partition membranes on column efficiencies are discussed and equations are derived to assess the performances of such columns. It appears that the membrane position in a column is rather critical and means to obviate unfavourable effects due to this, are suggested. Existing experimental results of GVERDTSITELI et al. 1 corroborate some of the main theoretical conclusions.
The elementary isotope separation effect, acting * in the radial direction in a mass diffusion column (see Fig, 1 ), is induced by a continuous flow of vapour from a vapour supply tube to a condenser which is concentric with the vapour supply tube.
The vapour stream creates a gradient of the partial pressure of the gas with which the column is filled.
In the steady state a dynamic equilibrium is eventually achieved between the flow of gas moved towards the condenser by collisions with the vapour molecules and the back diffusion of the gas. due to the gas pressure gradient. Due to the differences in the diffusion rates of isotopes, lighter isotopes will generally diffuse more rapidly against the vapour and consequently become enriched to the center of the column. light isotope stream.
